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ABSTRACT: 



PURPOSE: To make write and erase feasible at low voltage and 
also to prolong 

memory retention period by forming tungsten oxide in 
molecularity on the 
interface of SiO<SB>2</SB> film and 
Si<SB>3</SB>N<SB>4</SB> film. 

CONSTITUTION: Tungsten oxide is chiefly WO<SB>2</SB> 
or WO or a mixture 

thereof. These are distributed on the interface of SiO<SB>2</SB> 
film 4 and 

Si<SB>3</SB>N<SB>4</SB> film 5 at 

8× 1 0<SP> 1 4</SP>∼2× 1 0<SP> 1 6</SP> 

atoms/cm<SP>3</SP> or so. 

Tungsten oxide is strong in bonding strength with the films 4, 5, 
and from 

raising temperatures of an Si substrate 1 up to 
780∼820°C at forming 

the Si<SB>3</SB>N<SB>4</SB> film 5, a better crystallinity is 
obtainable for 

SiO<SB>2</SB> film 4. A resistivity of the 
Si<SB>3</SB>N<SB>4</SB> film is 
thus improved, a stored charge is prevented from leaking to the 
gate terminal 

side, thereby prolonging a memory retention period. Further the 
discharge 

injected from the substrate 1 is caught at a large unit of the 
interface of the 



films 4, 5 and thus prevented from being distributed in the film 5. 
Write or 

erase efficiency is therefore improved and a low-voltage 
high-speed operation 
is secured. 
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